Alum inum -27 NQ R transitions were detected in M uscovite Mica at room temperature using double resonance by level crossing (DRLC) techniques. Three lines were observed with fre quencies o f 572.5, 1052.0, and 1624.5 kHz. These lines are assigned to the octahedrally co ordinated site, A104( 0 H ) 2. The corresponding quadrupole coupling constant, e^qQ/h, and asymmetry parameter, rj, are 3554.8 kHz and 0.265, respectively. The remaining tetrahedrally coordinated sites, A104, gave no discernible signal, perhaps due to the greater 27A 1 -'H distance.
Introduction
Aluminum-27, one of the most abundant isotopes in the E arth's crust, can be found commonly in rock-forming minerals where it plays a crucial role in the architecture of structural aluminosilicates. Although many techniques are available for struc tural studies o f good crystalline m aterial, there re mains a need for well-developed probes of samples that lack long-range order. Magnetic resonance m ethods are well known to be applicable in such cases, and one of us earlier detailed the utility of 27A1 Nuclear Quadrupole Resonance (NQR) to struc ture and bonding studies, in particular when posi tional disorder may be present [1] .
Aluminum-27 is 100% abundant, has spin I = 5/2 and an appreciable quadrupole moment. A d ata base of quadrupole coupling constants, e2qQ/h, obtained by single-crystal N M R studies, already exists and shows that values of e2qQ/h fall in the low megahertz region, accessible by a variety or N Q R techniques for polycrystalline samples. R e presentative examples are listed in Table 1 Naturally occurring mica has the formula KAl2(AlSi3)O 10(O H ,F)2 and exhibits disorder in the stacking of the silicate layers and in the distribution of the Aluminum atoms that interleave them. Therefore, mica can be an ideal sample for qua drupole resonance studies and further studies might reveal kinds and degree of disorder not obtainable 
Experimental
The sample of Muscovite mica we used was obtained from World Scientific Company, and was claimed to have a low ratio of F -ions to O H -ions. The experiment was carried out at room tem pera ture with a hom e-built DRLC spectrometer. The NQR search frequency was obtained from a re motely controlled PRD 7828 frequency synthesizer (Harris Corp.) am plified by an ENI 240L broad band power amplifier. An Arenberg pulsed rf oscil lator model 6600 provides the 40 MHz transm itter pulses for proton N M R excitation. Proton free in duction decay signals were then detected with a Matec 253 pre-am plifier and 625 broadband re ceiver, and captured with a Biomation transient recorder. The spectrom eter is controlled and all timings are generated by an Imsai 8080 m icrocom puter with control software developed in-house. The steady magnetic field needed to polarize the protons is derived from a standard electromagnet which produces a stabilized magnetic field of about 1 Tesla. Table 2 summarizes our results for the room tem perature NQR spectrum of Muscovite Mica. Since the highest of the three transitions observed is the sum of the lower two, we assumed that we detected all three possible transitions from a single site of spin / = 5/2. The values of the corresponding quadrupole coupling constant, e2qQ/h, and asym metry parameter, r/, could then be computed from numerical tables, and are also shown in Table 2 .
Results
Crystallographic studies [4] have shown that there are three different aluminum sites in Muscovite Mica. One is octahedrally coordinated to four bridging oxygen atoms and to two hydroxyl groups, A104(0H )2. Both of the other two sites are tetrahedrally coordinated to four bridging oxygen atoms. The resulting A104 groups play a structurally similar role to the S i0 4 tetrahedra in the architec ture of this crystal. The single NQR site that we observed is then assigned to the octahedral site on the basis of its close proximity to hydroxyl protons. The argument rests on the fact that the sensitivity of the double resonance method we employed depends on the dipolar coupling with protons, which is considerably higher for the octahedral site. Because the foregoing argument is not conclusive, however, we consider the above assignment tentative at this time.
